
o 

< 



UJ O 
Q 

_l 
—I 

00 







LU 


q: 


_J 


< 


LL 


Q_ 


CC 




LU 


TIO 




00 


< 




LU 


< 


CR 



\ 



m 






< ► 



oo 



CM 

CD 



CE 


UJ 


FA 
in 


o 


cn 


> 

LU 


LU 


Q 











o 




z 




SSI 


ICE 


UJ 


> 


O 


LU 


o 


Q 


cr 




Q_ 





CO 





o 




DIN 




MEDIU 


ECOR 







CM 



5 sa 

Q. > 
CO UJ 













. LU 

3 sa 


« ► 


CL > 




5g 





CO 

d 



CO 

CO 





GO 



1 



LU 




FIL 


TION 


DC 


LU 








00 


LU 


AN 


OP 


Q 


>- 


ANI 


PPL 


I- 






00 


INP 


TION 


en 


LU 


< 




LU 


00 


cr 




o 


< 



CM 

s 



o 



1 



Lu 



C3 

55 
< 



3 
o 

X 

U 



o 

o 

o 

2 

C 3 
O O 

-O 3 



3 O 
CO .£ 

bo 5 
c o 



c 



O 

cr 
i- 

00 



> « 

Q. .« 

E tu 

C bp 

= "to 

>i 

II 

CO © 

CO E- 

CO .O 

CO © 

— -O 

St 

"5 O 



a. — 

g* 



o 



*s ©. 



o 

*bD 

© 
> 

bO 

a 



CL co 

.s § 

*co 

o 

_2 3 

O CL 
N 

CO (T> 

co 2: 



.*± CO 
O CL 



CO 
c 



u 

"bO 

_o 

CD 
> 

CO 

bo 

CD 



o 

bO 



u 
o 



O 

O > 
O CD 

f E 

© to 



5 .2 

CO JO 

-5 » 



c 
2 

-5 g 

>. +-> 

CO CO 

=* E 

» "S 

+-» CO 

o _^ 

CO _2 

© O 



5 

5 



£ c 

3 M_ 

-° "co «o 

•g g .§ 
p- ? 3 

CL 

c 
o 



c 
© 



5 — 

en 



© - — 
ho CO 

£ g 

Is 



5° r *j > — 



bo +j co 

— — co a> 3 

— O L. O CL 



CO 

5 

CO 

tt 

o 

CL 

5- 

3 
O 

-o 
c 

CO 

1 .- c l J 

c +-» ■ - CO 

— CO © 3 

**- O L. O CL 
O 

CO 
CL 

C 

o 

*-♦-» 

CO . 
_co 
o 

© +J +J +J +J 
O 3 3 3 3 
CL CL CL CL 
\ C C C C 



S 2 
CO c o 
60 3 CM 

© o 
w o 

s 



© 3 

CO 

"bb J? 
© ^3 

— bO 
CO C 

5 & 

CO © 

-2 ^ 
" k. 
c © 

.2 » 
'5b 

© P 
> 

i 



11 s 

= 1 

o -a 

*> -C 

© CO 

© "O 

ho c 

I > 

CL © 

© t 

© CL 

-* w 

© 



"6b ° 



T5 
© 



CL 



CO 

§ 

co 

© 

c 
o 

a s 

*3 



13 
C 
© 



© 

CO 



CD 

Q 



I .-co 

0 C 3 

I CL 

-C I 

— co © 

O 3 L. 

Q . Q . Q i 

L. L_ L_ 



bfl L. bS bS bO L 

© — © © © 

i- 5 L- L. L. * 



CO 

3 
5 



3 
O 



3 § 

CO -P 



I 3 

O « 

© CO 

■5 • 

© CO 

« ° 

U © 

a 

CO .<= 



O O 

Q Q 
LU LU 



© © 

> > 

CO CO 

u o 

ID 
C C 



Q0 CD 



© © 
C C 



+i © CO CO 

>§)§)§) 
"co "co "co 



4- C 
• - O O 

° -o 1 -o 1 

"O _© _<D 

'ill 
© © © 



CO CO to 

I I I 

CO CO CO 



© 

CO 

+-» 

CO 



0 



© © © 

U L L L 

© — — — 

u ^ 3: * 



i 



r 




CO 



LO 

d 



w O O 

CO LU || 

0) — I O O 

CO Q UJ LU 



2 

CO 



CO 



^ u ^ 

CD CD CD 

+J +J +J 

5f CD CD CD 

£ E E E 

0. (0 09 CO 

i- \- L- 

CO CO CO 

\ Q. Q. Q. 



0> 
CO 



CO 



C 3 

o o 

*C Ljl. 

O U- 

CO U_ 

CO LL. 

£«° 

o .« 

— V- 

CO <p 

" c 

o c 

-M 3 

CO O 

c o 



CD 
CO 

0) ^ 

o 

CO i 
jQ 



CO 



-Q 

E 
o 

o a= 



0) -wr 



.2 ^ 

CO -H 
Ql C 

° °i 

CO CO 

o 



bo 
o 



bO 

CO 
CO 
CO 



c 
bp 

"co 

CO 
CO 

~d 

CO 
CO 



00 



CO 

c 11 
o 

X 

3 
_Q 

CO CO 
QL CO 

u 2 



Hz W 

1.1 

CO 

* CO 

\ CO 



II II 



4- C 

O O 

co I I 

— -a -a 

~CJ CD CD 

CO CD CD 

-H -H +-> 

CO CO CO 

+J +J -M 

CO CO CO 

I I I 

CO CO CO 



c c c 

bo bO bo 

CO CO CO 

CO CO CO 

CO CO CO 



CO 
_3 

CO 

> 



co bO w 

fl , CD CO 

_5> -Q co 

CO ~ P 



CM 



CO 



•r; o 



o 

CO 
CO 



CO 



-a 

CD 



CO 
CO 
CO 



o 

CO 



CO 



3 

c .5 

► bO 

CO CD 
> -Q 



O 
CO 



co 2 

co ;F 

E - 

8 II 

o> II 

-° c 



II — 

V bJD 
. . CD 
JD 



CO 



c 

J SJS.lt 



CO 

1 

co 
JD 
jg 

cd 



CO 
(0 

+-> 

CO 
<D 



CQ 



CD 



CO 

d 



CO 



o 
_o 

° E 

C *bl> 

o a? 



c 

"bfl 
CD 

_Q L 



CD 



a? 



"D 
C 
CD 



bJD 
C 
"i_ 
CD 

CO 

o 

£ COw 
\ CO 



o 

-O 

CD w 
_Q 



CD O 



oo 



o 

-Q 

c 

^ *5b 
ii o g 
II Q.-Q^ 



CD 

-5 

o 

CO 

is 

CO 



£.E 
bO 
c © 

3 1 

_Q 



CM 
CM 



CO 
3 
CL 



CD 



O 
CM 



bp w 
-Q a. 



fZ T— 

bO M 
CD \> 
-O 

o 



CO 



5 s 

Q.-Q 



CM 



CD 

o 

CO 
3 

CO 
CO 



j- "bO 

15 



m 

CM 



li 



CO 



c 

CD 



C 
CD 



c 

CD 



CD CO 

4tl 



CD 
CO 



C 
CD 



CD 



O 

*> 
CD 

CL 

CD 



CO 
CM 



II 

V 

c 



bfl 
CD 
JQ 



CO 
3 

°i 

CD 



E 

bO 
CD 
_Q 



C CO 
CD 



bb 
__ CD 
o _Q * 



\ CO 



CO 



CD 
CO 



CD 



T3 
C 
CD 



C 
CD 



C 

CD 



■o 

c 

CD 



CM 

in 



Q 

LU 



Q 
LU 



o 

I 

Q 



bO 



bO 
03 



bO 
03 

jQ 



bO ^_ 
© — 



5 



CO 



c 



bO 

a> 



* 
o 
o 

Q. 
Q 

c 

1c 
o 

CO 

E 
l 

03 



C 
03 



O 



CO 



(0 w ^ 
CO co ^ 



II 

03 .e 

to -Q 

J 03 

to 



c 

03 



CM 



LU 



E 

"bO 
03 
_Q 



LU 



C 
03 



C 
"bO 
03 



Q 

LU 



c 

03 



bO 
03 



3 

03 
T3 



T3 
C 
03 



CM 
CO 



C 
03 



CO 

co 



FIG.8 



c 



START 



1 

INITIALIZE 


SCORE FILE 




f 


READ SCORE TABLE 




f 


QUESTION NUMBER i «- 1 




f 


► 


READ ANSWER FOR QUESTION 
NUMBER i FROM ANSWER FILE 



S10 



S11 



S12 



S13 



READ CORRECT ANSWER FOR QUESTION 
NUMBER i FROM SCORE TABLE 



S14 



S15 



DOES ANSWER 
COINCIDE WITH CORRECT 
ANSWER? 



YES 



ADD WEIGHTED POINT FOR EACH 
REQUIRED SKILL CORRESPONDING TO 
QUESTION NUMBER i TO SCORE FILE 



S16 



S17 




YES 



QUESTION NUMBER i «- 1 



S18 



FIG.9 




o 



REQUIRED SKILLS (WEIGHTED POINTS) 


SEQUENTIAL CIRCUIT 
DESCRIPTION 




























- 


CM 


CM 




CM 


CM 




CM 


CM 




CM 


CM 




CM 


CM 


CM 


CM 


CM 


- 




COMBINATIONAL 
CIRCUIT DESCRIPTION 












CM 












CM 












































PARAMETER 
DEFINITION 






CM 


CM 


CM 


























































SIGNAL 
DEFINITION 




































































HDL 
GRAMMAR 




































































SPECIFICATION 
COMPREHENSION 












CM 


CM 


CM 








CO 






CM 


CO 




CM 


CO 




CM 


CO 




CM 


CO 






CM 


CM 


CM 


CO 






CORRECT ANSWER 


19:0 


o 

CM 


O 

o 

-Q 
CO 


3'b010 


3'b100 


oO 


cz 

JZ 

CO 

=J 

°i 

i_ 


C 

JZ 
CO 
ZJ 
Q. 

CO 

Q , 


r_state[0] 


r_state[l] 


r_state[2] 


s state led on 


posedge elk or negedge rst_n 


o 

JZ 

o 

CM 


CD 

-o 

CD 
■H 
CO 
+-» 
CO 

CO 

I 


JZ 

s 

+ 

+-» 
tz 
o 

k. 

N/ 

■M 
CZ 

u 
v_ 


posedge elk or negedge rst_n 


TD 
CZ 
CD 

+-> 

c 
o 

CO 


r_pclk 


posedge rj)dk or negedge rst_n 


CD 
T3 

CD 
■H 

CO 
-M 

CO 

CO 

1 


push_n 


posedge elk or negedge rst_n 


s state idle 


r_push_n 


posedge elk or negedge rst_n 


case ( r_state ) 


ce 


s_pushed 


-o 

CD 
JZ 
CO 
=3 
Q. 

CO 


r state <= IDLE 


endcase 


endmodule 


QUESTION 
NUMBER 




CM 


CO 




LO 


CO 




co 




o 




CM 


CO 




uo 


co 




CO 




o 

CM 


CM 


CM 
CM 


CO 
CM 


CM 


in 

CM 


CO 
CM 


CM 


CO 
CM 


cr> 

CM 


o 

CO 


CO 


CM 
CO 


CO 
CO 



CO 



< 
d 



CO 

_l 
_l 

CO 

Q 
LU 

O 

LU 

cr 



h t h 

Z Q. 

lu o 2 
S O 

O CO 
LU 
Q 



O 
LU 

CO 



< 2 
H- 3 a 

i 8 2 

s £ O 

Sow 



o 
o 




_l o 

< j= 

o § 

Q 



lT 
< 
_l 2 




CO 



CO 



CM 



CO 
CO 



m 

LO 



X 

< 



LU 

cr 
o 
o 

CO 



CM 



CO 



CO 



CO 
CM 



LO 



S or 

oo o 

00 o 

2 M 



CM 
CO 



CD 

d 



CO 



00 

Q 
LU 

cc 
o 

LU 



< H 2 
h- c h- 

Z ^ Q. 

yj g s 

2 2b o 
Sow 



oo 



LU 
Q 



< z 

S £ o 

m o oo 

S LU 

O Q 
O 




_l o 

< E 

o S 

J oo tu 




2 CO 



< 

o 



o 

LU 
Q_ 

CO 



LU 
X 
LU 

tr 

o 
o 



CD 
CM 



LO 



a> 



CM 



CM 



CM 



LU 

cr 
o 
o 

00 




2 

CO O 



FIG.13 



70 

SKILL DETERMINATION 
CLIENT 



S31 




S33 



QUESTION FILE SUPPLY 
OPERATION 



SOURCE CODE 
CREATION OPERATION 



S34 



S35 



S37 



S38 



S40 



S44 



S41 



S43 



ANSWER FILE 
GENERATION AND 
SUPPLY OPERATION 



S45 



S36 



LOGIC SIMULATION 
OPERATION 



S39 



LOGIC COMBINATION 
OPERATION 



S42 



LOGIC VERIFICATION 
OPERATION 



S46 



SKILL DETERMINATION 
OPERATION 



RESULT REPORT 
OPERATION 



S47 



FIG.14 




START 



INITIALIZE SCORE FILE 



S50 



READ INPUT SIGNAL TEST 
PATTERN FROM SCORE TABLE 



S51 



CONDUCT LOGIC VERIFICATION 
BY USING INPUT SIGNAL 
TEST PATTERN AND OBTAIN 
ANSWER TEST PATTERN 



S52 




READ CORRECT ANSWER TEST 
PATTERN FROM SCORE TABLE 



COMPARE ANSWER TEST PATTERN 
TO CORRECT ANSWER TEST 
PATTERN FOR EACH INTERVAL 



S53 



S54 



DOES 

ANSWER TEST PATTERN 
COINCIDE WITH CORRECT ANSWER 
TEST PATTERN FOR EACH 
INTERVAL? 



YES 



S55 



ADD WEIGHTED POINT FOR 
REQUIRED SKILL CORRESPONDING 
TO INTERVAL TO SCORE FILE 




NO 



S56 



FIG. 15 




1 


YES 

S58 

r ^ — ' 


READ PASSING SCORE TABLE 







S59 



FOR EVERY 
REQUIRED SKILL, ACCUMULATED 
POINT ? PASSINGSCORE? 



YES 



S60 



ACCEPT 
OPERATION 



S61 



REJECT 
OPERATION 



END 



NUMBER OF 
WAVEFORM 
CHANGES 


| | CO O CO 


COINCIDENCE 

DEGREES 

BETWEEN 
WAVEFORM START 
AND END POINTS 


1 1 - - - 


NOR OPERATION 
RESULTS 


CO | | | 


INTERVALS 


e <s> © © © 



CO 

d 





NOISr 








CHATTER] 
COMPREHEh 




# 




ION 






CO 
1 


LED 
OPERAT 




*- 


EQUIRED SKILl 


PUSH 
BUTTON 
OPERATION 




* 




RESET 
OPERATION 








SPECIFICATION 
COMPREHENSION 




CO 

*- 


INTERVALS 


e 


© 



d 





CHATTERING 
COMPREHENSION 




CM 




ION 






GO 


LED 
OPERAT 


CM 


CM 


:quired skill 


PUSH 
BUTTON 
OPERATION 






LU 

cr 


RESET 
OPERATION 


*~ 


— 




[FICATION 
EHENSION 


10 


CO 




SPEC! 
COMPF 








MAXIMUM 
SCORE 


PASSING 
SCORE 



CM 



oo 



oo 
a 

LU 

DC 

a 



a 2 
z oo 

LU 

h- LU 

b cr 
< a. 



o 



o 
o 



Q 
LU 



LU 
Q_ 

o 



z 
o 



00 
ZD 
Q_ 



-) LU 

m a. 
o 



oo < 
LU cr 

or lu 
o 



< 
o 



UJ 



O 

UJ 
Q_ 

00 



cr 

Q_ 

o 
o 



CM 



CM 



CO 



LU 

cr 
o 
o 
oo 



CVJ 
C\J 

d 




